Introduction
Urinary incontinence (UI) is a common problem. Urgency incontinence, stress incontinence and mixed incontinence are the most prevalent forms of incontinence and can be treated in a variety of ways. In this review office-based treatments with conservative therapy, medication and devices will be covered in detail and the various surgical therapies will be summarized. Part 1 of this review article addressed the various types of incontinence as well as how to diagnose them [Cameron et al. 2013] .
Methods
The following data sources were reviewed: The Caffeine consumption has been linked to the universal notion of increased urinary frequency, yet its direct effect as a potential bladder irritant is poorly understood. It is a natural diuretic which has a direct stimulatory effect on bladder smooth muscle. A prospective cohort study of over 65,000 women aged 37-79 years in the Nurses' Health Study phases I and II over a 4-year period found a modestly increased risk of UI at least twice weekly in women with the highest (greater than 450 mg) versus the lowest (less than 150 mg) daily intake, with an attributable risk of 25% [Jura et al. 2011] .
Timed voiding for functional incontinence (stress and urgency incontinence) (level of evidence C) One Cochrane review evaluated the impact and effect of timed voiding for functional incontinence. Timed voiding is a behavioral strategy that allows a voiding schedule commensurate with personal habits, and does not attempt to increase voiding times or holding. Nine trials examining 674 elderly patients (mostly women) compared prompted voiding to unprompted voiding. Overall, the authors concluded limited evidence as to whether either form improves incontinence, but posited that prompted voiding increased selfinitiated voiding and decreased incontinent episodes in the short term [Eustice et al. 2000 ]. It is unknown whether such effects would be sustained over a long period of prompted voiding, or if incontinence would recur after stopping the prompting. Another Cochrane Review examined the use of a fixed interval of voiding (timed voiding) for the management of UI in 2 trials consisting of 298 elderly women with reduced cognition and impaired mobility who resided in aged care homes [Ostaszkiewicz et al. 2004 ]. This review concluded that there was insufficient evidence for using timed voiding for the management of UI, but cited low risk of potential harm.
Weight loss (stress incontinence) (level of evidence B)
Obesity is a strong independent risk factor for the development of both stress and urgency incontinence [Subak et al. 2009a ], yet the mechanisms linking these two conditions are poorly understood. It has been postulated that abdominal obesity and increased intra-abdominal pressure exert greater pressure upon pelvic viscera. Therefore, weight loss in the obese should improve the frequency of stress urinary incontinence (SUI) episodes. Also achieving a healthy weight has multiple other health benefits to patients.
One randomized trial studied 338 obese women median age 53 years, with 10 or more episodes of UI per week who were assigned to an intensive 6-month weight-loss program consisting of dietary restrictions, exercise, and behavior modification (226 women), or given an education program aimed at weight loss strategies (112 women) [Subak et al. 2009b ]. Observed weight loss was 8% in the intervention group compared with 1.6% in the control group, while decreased frequency of stress incontinence episodes were 47% and 28%, respectively, although weight loss did not decrease urgency incontinence. Weight loss has also been shown to decrease stress and urgency incontinence episodes in women with type II diabetes [Phelan et al. 2012] and in women who underwent bariatric surgery [Roberson et al. 2010; Burgio et al. 2007] .
Pelvic floor physical therapy (stress and urgency incontinence)
Women with stress or mixed incontinence can significantly reduce urine loss via cough through volitional contractions of pelvic floor muscles both before and during a cough (level of evidence C) [Miller et al. 1998 ]. Such timing of a pelvic muscle contraction with the moment of expected leakage (the Knack maneuver) has been shown to minimize incontinence when performed correctly. The term 'knack' in this case implies the 'trick or skill' of stopping anticipated leakage without permanently changing the actual physiology of the pelvic musculature [Miller et al. 2008] .
A systematic review found moderate evidence from four randomized, controlled trials (RCTs) supporting higher continence rates after institution of pelvic floor muscle training (PFMT) (level of evidence B) [Shamliyan et al. 2008] . In this review seven trials examined PFMT, eight trials examined the effects of PFMT combined with bladder training and four combined PFMT with biofeedback. All demonstrated significant reductions in UI with PFMT, but it was found to be more beneficial when combined with bladder training. There is inconsistent low-level evidence to support use of magnetic or electrical stimulation in improving UI (level of evidence C) [Bergman et al. 2004] . This data supports the utilization of PFMT in improving UI in women, as benefits outweigh potential adverse risks. Skilled physical therapists are required to maximize effectiveness, along with appropriate patient engagement and follow up.
Weighted vaginal cones are commonly used to help women train their pelvic floor muscles to improve UI. Typically increasingly smaller cones are inserted into the vagina and the woman contracts her pelvic floor to prevent them from sliding out. A Cochrane review evaluated 15 trials that found that cones were superior to no active treatment, but there was little evidence of difference between cones and PFMT or electrostimulation (level of evidence C) [Herbison et al. 2002] .
Bladder retraining (urgency incontinence) (level of evidence C)
Bladder training is a behavioral therapeutic strategy that encourages patients with urgency incontinence to increase the amount of time between emptying the bladder, thereby increasing the amount of fluid the bladder can hold. It also can potentially diminish leakage and the sense of urinary urgency. Bladder training requires that the patient follow a fixed voiding schedule, regardless of whether the patient senses the urge to void.
A Cochrane review examined trials comparing bladder training with no training and although they described only a limited number of outcomes, the concept of bladder training was slightly favored despite absence of statistical support [Wallace et al. 2004 ] (see the appendix for an example of bladder training instructions).
Medical therapy (urgency incontinence)
Oral medications for urgency incontinence include antimuscarinic (anticholinergic) agents (level of evidence A) that competitively inhibit muscarinic receptors and most recently selective β3-adrenergic receptor agonists (level of evidence B). Only antimuscarinics have a grade A recommendation from the International Consultation on Incontinence based on level 1 evidence [Abrams et al. 2010] . The most commonly used anticholinergic agents are oxybutynin and tolterodine. In a head-to-head comparison, oxybutynin was slightly more effective but had higher incidence of side effects than tolterodine [Harvey et al. 2001 ]. Newer anticholinergics (e.g. solifenacin, darifenacin, trospium) may have more specificity for M3 receptors (present in detrusor muscles) and less penetration of the blood-brain barrier; however, actual clinical advantage is minimal compared with the long-acting forms of oxybutynin and tolterodine [Hay-Smith et al. 2005 ].
The two most common side effects of antimuscarinics are constipation and dry mouth. Owing to these side effects, discontinuation rates can be high. A recent study found that the median time for overall discontinuation was 4.8 months, with a 6-month unadjusted cumulative incidence of 59% with the lowest discontinuation rate among the extended-release anticholinergics. Since these tend to be better tolerated they are generally recommended over the immediate-release counterparts [Gopal et al. 2008 ]. All anticholinergics can worsen cognitive impairment in the elderly and those with dementia. Because these groups are those most often affected by UI, care should be taken to start these medications at low doses and to avoid short-acting oxybutynin, which has been shown to cause this side effect more often than its long-acting counterpart or tolterodine [Gopal et al. 2008] (Table 1) . Older anticholinergics such as scopolamine and hyoscyamine are not indicated for the treatment of urge incontinence due to their high side effects and lower efficacy. Anticholinergics are contraindicated in patients with narrow angle-closure glaucoma or significant urinary obstruction (residual urine over 200 cm 3 ).
Mirabegron (Myrbetriq) is currently the only clinically utilized β3-adrenergic receptor agonist and was FDA approved in 2012 for the treatment of overactive bladder. It has been shown to reduce urgency, frequency and urgency incontinence episodes similarly to tolterodine. Given their different receptor profiles, it does not share the same side effects as the antimuscarinic medications, but there are concerns about its effect on the cardiovascular system. Its primary side effects are a mild increase in blood pressure, nasopharyngitis, headache, UTI and it is a moderate CYP2D6 inhibitor [Andersson et al. 2013] .
Currently, no medications are approved by FDA for the treatment of stress incontinence. Estrogen had been used widely in the past to treat stress incontinence in women, due to its theoretical ability to improve urethral closure through increased urethral vascularity/thickness and sensitized α-adrenergic receptors in the bladder neck [Weiss, 2005] . However, a Cochrane review of 31 published studies failed to show objective improvement in SUI and actually may have shown worsening incontinence with oral agents [Cody et al. 2009 ]. Thus, due to the lack of evidence of its effectiveness and increased awareness of the harms of hormone therapy [Rossouw et al. 2002] , oral estrogen should be avoided as a treatment of stress incontinence. Topical intravaginal estrogen in the same Cochrane review [Cody et al. 2009 ] was mildly effective for decreasing frequency and urgency (level of evidence C).
Duloxetine is a serotonin-norepinephrine reuptake inhibitor currently approved by the FDA for the treatment of depression. It failed FDA approval for the treatment of stress incontinence due to poor efficacy and increased suicidal ideation and suicide in depressed patients. In RCTs, duloxetine reduced UI episodes by 54-64%, compared with 41% reduction in the control group [Dmochowski et al. 2003 ]. Given the risk and poor efficacy it cannot be recommended. Tricyclic antidepressants, most notably imipramine, have been used off label for the treatment of UI. Imipramine facilitates urine storage by two mechanisms: decreasing bladder contractility through an antispasmodic effect on the detrusor muscle, and increasing outlet resistance through an alpha-adrenergic effect on the bladder neck. It has traditionally been used for the treatment of nocturnal enuresis in children. Older animal studies and low-quality human trials suggested a benefit in stress and urge incontinence, but highquality evidence is lacking. Currently, the use of imipramine for management of stress and urge incontinence lacks strong clinical evidence and cannot be recommended [Hunsballe and Djurhuus, 2001] .
Incontinence management with devices
Despite conservative and medical therapy some patients remain incontinent but do not desire surgical therapy or are not suitable candidates. In addition, some patients desire symptom relief while they are waiting for surgery and devices can significantly help these individuals.
Absorbent pads (urgency and stress incontinence) (level of evidence B)
Absorbent incontinence products can be used for any type of UI. They are the obvious choice for many patients and are often employed before [Hu et al. 2004; Wilson et al. 2001] .
For patients it is of the utmost importance to their quality of life that these products are inconspicuous and dependable [Fader et al. 2010; Teunissen et al. 2009 ]. Among adults with incontinence 60 years and older living in the community, 87% of women utilize pads to manage their incontinence, with 50% using menstrual type pads rather than incontinence specific pads. In clinical trials women with more severe incontinence significantly prefer disposable 'pull-up' style to other designs and none of the washable designs were deemed acceptable [Fader et al. 2010] . In contrast, only 15% of incontinent men in the community use any absorbent product and they tend to use absorbent pads designed for women or self-constructed reusable pads made of towels [Teunissen et al. 2009 ]. Men commonly find pads 'babyish' or 'feminine' which may explain their reluctance to use these products [Fader et al. 2010] . In clinical trials, men prefer regular disposable diapers and disposable T-shaped diapers over pads with respect to urine leakage and staying in place during the day. Men are the only group for whom washable diapers have been found to be an acceptable choice, particularly at night [Fader et al. 2008 ].
Incontinence-associated dermatitis occurs when stool or urine are in contact with skin. It ranges from redness, swelling, oozing, crusting and scaling, to loss of skin integrity and infection. Secondary infection with candida is also commonly seen. To prevent these complications, patients need to perform a structured skin care cleansing protocol after each incontinence episode with a dedicated perineal cleanser (liquid, emulsion, foam or towelette) and not with regular bar soap or antibacterial handwash since these are drying. This cleansing should be followed by a moisturizer such as glycerine, lanolin or mineral-oil based products. Moisture barriers are the next component in skin breakdown prevention and act as a shield to protect the skin from irritants and moisture. These can be incorporated with cleansers or moisturizers. Common ingredients include petrolatum dimethicone, lanolin or zinc oxide and are available over the counter. Candidiasis typically presents as a maculopapular rash with satellite lesions. It should be treated with a topical antifungal combined with a barrier cream or with an initial layer of antifungal followed by barrier cream [Nix and Haugen, 2010] .
Female devices (stress incontinence)
Women have two main device options in treating stress incontinence: urethral inserts (level of evidence C) and continence pessaries (level of evidence B). These devices are not effective for pure urgency incontinence since they both increase urethral outlet resistance. Urethral inserts (Femsoft®; Rochester Medical Corp.) are short silicone single use tubes that are placed in the urethra by the patient and are held in place by a mineral-oil-filled bulbous sheath that is at the bladder neck ( Figure 1) . Each time a woman voids she removes the device and replaces a new one. In a two-year follow up of 150 women there were only minor adverse events such as urinary tract infections (UTI) (31.3%) and mild urethral trauma (6.7%) [Sirls et al. 2002] . These devices have not achieved widespread use, likely given the long-term urethral irritation and availability of less invasive products. Continence pessaries are rings or dishes placed vaginally with a knob or prongs that face the urethra to promote continence ( Figure 2 ). They are an excellent choice particularly in a woman with concomitant prolapse for whom the pessary can improve both conditions. Common complications include vaginal discharge, new onset of difficulty voiding, spontaneous expulsion and more rarely vaginal erosion in the forgotten or neglected pessary [Trowbridge and Fenner, 2007] . One RCT with 446 women that compared an incontinence pessary, behavioral therapy, or both, found that pessaries alone had the least improvement at 3 months (40% much or very much better) compared with behavioral therapy with or without pessary (49%). At 12 months, however, there were no differences between groups with overall 32% of patients being much or very much better, likely due to the loss of efficacy of behavior therapy if it is not continued [Richter et al. 2010] .
Pessaries do require a provider to properly fit the device and many women require more than one fitting to achieve comfort, but the majority of women can be easily fitted and learn how to remove the device themselves. An ideal situation is when a woman can place her own pessary for times when she anticipates urine leakage, such as an evening out dancing or during exercise. Some women with very mild incontinence use menstrual tampons in a similar fashion since these also can slightly increase urethral outlet pressure.
In women with significant pelvic organ prolapse, placement of a pessary can improve urgency and voiding difficulty that are due to the prolapse [Trowbridge and Fenner, 2007] .
Male devices (stress and urgency incontinence)
Men have more options than women since the penis can serve as an attachment for external collection devices and can be compressed by clamps to achieve continence. Condom catheters are probably the best known external collection devices (level of evidence B) ( Figure 3 ). They are much safer than indwelling catheters with respect to risk of UTI, patient comfort and even death [Saint et al. 2006 ]. The primary concerns with modern one-piece self-adhesive roll-on condom catheters include ease of putting on the sheath, and the risk of the sheath falling off, leakage, skin redness or discomfort [Pemberton et al. 2006 ]. These sheaths require proper sizing and good instruction on application, as well as a quality adhesive to be effective. There are many products available and most are latex free. Patients tend to prefer one brand over another, so in clinical practice it is practical to fit a man with several brands and allow him to choose the one best suited to his needs. Unfortunately, some patients are never able to achieve a good fit, with the device frequently falling off often due to poor application, obesity, high levels of physical activity or a retractile penis. Another similar option is a body worn urinal attached with a body strap that is not adherent to the penis. The other male-specific option is a penile clamp which is a device applied to the pendulous part of the penis preventing urine leakage (level of evidence B) (Figure 3 ). These are best used for pure stress incontinence. These clamps carry the risk of penile edema, urethral erosion, pain, and skin breakdown unless the penis is inspected properly on a daily basis. The three most common clamps were compared in a crossover study. The Cunningham clamp had better continence than the U-Tex clamp and the C3, which was preferred by patients, but it lowered penile blood flow on Doppler the most [Moore et al. 2004] . In cognitively intact men who can remove the device if it causes pain redness or other complications, it is an excellent discreet option.
Surgical therapy
Urethral bulking agents (stress incontinence) (level of evidence B) SUI is often a surgically treated condition since pelvic floor physical therapy and weight loss rarely result in a cure. In female patients the least-invasive approach is to use urethral injectable agents. These therapies are typically done in the clinic and involve injecting a synthetic bulking agent via a cystoscope into the urethra effectively bulking up the urethra improving coaptation. Collagen, which was the standard agent, is no longer marketed commercially. Several agents have been employed over the years with many no longer being recommended due to particle migration, local abscess reaction, or ineffectiveness. Currently, the two agents in use that have been best studied are silicon microparticles (Macroplastique®) and calcium hydroxyapatite (Coaptite®). Both have been shown to be nonantigenic, nonmigratory, and have very few side effects [Cameron and Haraway, 2011] . The most common side effects are UTI and transient retention.
Unfortunately, cure is uncommon (30%) and most women only see an improvement in their incontinence [Dmochowski et al. 2010] . Bulking agents are typically offered to women who are not surgical candidates due to comorbidities or women who do not want invasive surgery [Cameron and Haraway, 2011] . They are not recommended for male SUI since they have not been well studied, have low rates of achieving dryness (4-20%) [Herschorn et al. 2010] and are not FDA approved for this purpose.
Female sling surgery (stress incontinence)
The synthetic midurethral sling can be performed in the outpatient setting and has an extensive safety profile with over 15 years of data. There are two well-studied approaches: the retropubic (TVT™, SPARC™, etc.) and transobturator (TOT™, Obtryx™, etc.) (level of evidence A) with long-term cure rates of 84% [Dmochowski et al. 2010] for the retropubic approach and shorter-term similar success for transobturator [Latthe et al. 2010 ]. Although similar in success they have different complication profiles with the retropubic approach having a greater risk of bladder injury or bleeding and the obturator approach having a greater risk of severe thigh pain and vaginal injury [Latthe et al. 2010 ] since the tape is placed through the adductor muscles.
Mini slings placed via only a vaginal incision (level of evidence B) were devised to prevent these complications and to increase ease of placement. Comparisons thus far have shown them to have inferior effectiveness [Kennelly et al. 2010] in early trials but superiority in others [Sivaslioglu et al. 2012] . Complications are similar to the transobturator sling.
Unlike vaginal prolapse repairs with mesh kits that have received significant press due to the risk of complicated vaginal erosion [Food and Drug Administration, 2012] , midurethral slings have a very low volume of mesh and vaginal extrusions (7%) [Dmochowski et al. 2010] can typically be treated with a minor revision and excision of the offending part of the sling.
Treatment of severe incontinence with intrinsic sphincter deficiency or women who have failed midurethral slings is controversial.
Male incontinence surgery (stress incontinence)
Mesh slings are also available in men to treat mild to moderate stress incontinence. The Advance™ is a transobturator mesh sling (level of evidence B) [Herschorn et al. 2010 ] and the Virtue™ is a quadratic sling with transobturator and prepubic arms (level of evidence C). Cure rates are highly dependent on preoperative incontinence level and typically range between 34% and 67% for Advance™ [Cornu et al. 2011] ; however, only intermediate-term results are available at this time. Complications of these procedures are uncommon (mesh infection in 0-6%, urethral injury in 0-2%, and scrotal numbness or pain in 16-72%), but resolves in almost all men by 3 months [Herschorn et al. 2010 ].
The artificial urinary sphincter (AUS) is the gold standard treatment for male stress incontinence, with a long-term postprocedure continence rate of 69-90% (level of evidence B). It involves implantation of an inflatable cuff around the bulbar urethra connected to a scrotal control pump with a fluid reservoir in the lower abdomen. It requires dexterity and understanding of the mechanism since the patient must squeeze the scrotal pump to be able to urinate. Many men do not favor this approach, since they cannot simply void like with the male slings, however this is the only effective therapy for severe incontinence. Complications of infection, erosions and urethral atrophy do occur and the device can malfunction over time and need replacing [Herschorn et al. 2010] .
Surgery for refractory urgency incontinence
In both men and women urgency incontinence is considered refractory when the patient has failed both behavioral modifications and two or three different antimuscarinic drugs [Herbison and Arnold, 2009 ]. There are currently two neuromodulation devices for refractory UUI: posterior tibial nerve stimulator (Urgent PC Neuromodulation System™, Uroplasty, Inc., Minnetonka, MN) approved by the FDA in 2011(level of evidence C); and implantable sacral neuromodulation devices (Interstim™, Medtronic, Minneapolis, MN) FDA approved in 1997 (level of evidence B). The PTNS therapy is administered in the office weekly in 30-minute sessions for 12 weeks via a small needle inserted posterior to the lateral malleolus of the ankle connected to an electrical stimulation device. It has been shown to improve urgency, frequency, and urgency incontinence [Peters et al. 2010] . The treatment cycle is repeated once symptoms begin to recur. Complications are minor and typically due to irritation from the needle; however, with the need for retreatment many patients are eager for a more durable response.
The sacral neuromodulation device [Herbison and Arnold, 2009 ] is implanted in two steps to assess effectiveness prior to actual implantation of the neuromodulator in a small pocket in the buttock adipose tissue. Once implanted, patients are given a personal programming device that allows minor adjustments to the settings and allows it to be turned off as needed. The major drawbacks of this device are the need for replacement of the device when the battery is drained (3-5 years) and device complications such as migration of the lead, pain from the device and lead breakage which can typically be corrected by device revision, but are quite common occurring in 30% of devices [White et al. 2009 ]. Onabotulinumtoxin A (Botox) bladder injections via cystoscope are FDA approved for individuals with neurogenic bladder and in 2012 were approved for patients without neurological disease who have urgency incontinence (level of evidence B). In the phase III randomized, placebo-controlled trial of 100U onabotulinumtoxin A (Botox) compared with placebo injected cystoscopically in the bladder the frequency of urge incontinence episodes were reduced by 2.7 per day with 23% of patients becoming dry in the botulinum toxin arm [Nitti et al. 2012] . The most common side effect is urinary retention (5.4%), but is otherwise well tolerated [Fowler et al. 2012] . The injections can be performed in the office, or under sedation depending on patient and provider preference. Last-resort surgical therapies for urgency incontinence include detrusor myomectomy, bladder augmentation with either small bowel or colon or urinary diversion with an ileal conduit in the case of completely untreatable conditions. These surgeries, given their morbidity, are rare in the absence of severe bladder disease.
Conclusion and practice recommendations
Conservative therapy with education, fluid and food management, weight loss, timed voiding and pelvic floor physical therapy are all simple officebased treatments of incontinence. Medical therapy for incontinence currently is only available for urgency incontinence in the form of anticholinergic medication. Condom catheters, penile clamps, urethral inserts and pessaries can be helpful in specific situations. Surgical therapies vary depending on the type of incontinence, but are typically offered if conservative measures fail. A flow chart of therapeutic options can be followed to best direct patient care, as shown in Figure 4 .
